We present the case of a child with long-standing, super refractory status epilepticus (SRSE) who manifested prompt and complete resolution of SRSE upon exposure to pure cannabidiol. SRSE emerged in the context of remote suspected encephalitis with previously well-controlled epilepsy. We discuss the extent to which response may be specifically attributed to cannabidiol, with consideration and discussion of multiple potential drug-drug interactions. Based on this case, we propose that adjunctive cannabidiol be considered in the treatment of SRSE.
Introduction
Super-refractory status epilepticus (SRSE) is defined as status epilepticus that continues or recurs at least 24 hours after the onset of anesthesia [1] . SRSE is an important focus of ongoing research given the exceptionally high morbidity and mortality [2, 3] , and the absence of evidence-based therapeutic options. Given the relatively low incidence of SRSE, clinical trials are quite challenging from a feasibility standpoint. Accordingly, although there are no randomized controlled trials supporting any specific treatment modality, there are abundant contemporary case reports and case series suggesting effectiveness of multiple therapies including ketamine [4] , ketogenic diet therapy [5, 6] , electroconvulsive therapy [7] , thalamic deep brain stimulation [8] , repetitive transcranial magnetic stimulation [9] , surgical resection (even hemispherectomy) [10, 11] , immunotherapy (i.e. corticosteroids) [12] , and most recently, allopregnanolone [13] [14] [15] .
The treatment of epilepsy with cannabis (marijuana) derivatives, and in particular cannabidiol (CBD), has generated great enthusiasm in recent years. Several contemporary studies suggest that adjunctive CBD is efficacious and well-tolerated in the setting of Dravet syndrome [16] , Lennox-Gastaut Syndrome [17] ,
Rajaraman, page 3 of 12 and infantile spasms [18] , and controlled clinical trials are either completed or underway for all three syndromes. However, there is no compelling evidence that the potential efficacy of CBD is limited to these relatively uncommon childhood-onset epilepsies. CBD may represent a broad-spectrum antiseizure drug (ASD), given that (1) the precise anti-seizure mechanism of action of CBD is unknown, (2) the hypothesis that CBD impacts neuronal function via multiple-and perhaps novel-mechanisms [19] , and (3) the observation that CBD bears little structural resemblance to all other ASDs. With regard to SRSE, there has been mixed success accompanying the use of CBD. Whereas an artisanal CBD-enriched extract was reported ineffective in the treatment of a single young adult with SRSE [20] , efficacy of pharmaceutical-grade purified cannabidiol was favorable in a series of children treated for highly refractory seizures (including status epilepticus) attributed to febrile infection-related epilepsy syndrome (FIRES) [21] , We now present the case of a child with SRSE (not associated with FIRES) treated with pharmaceutical-grade purified CBD.
Methods
Clinical data were abstracted from the medical record. The use of CBD (Epidiolex®, GW Pharmaceuticals,
UK) was accomplished via the emergency investigational new drug (EIND) program of the United States
Food and Drug Administration. Informed consent was obtained from the patient's parents prior to any study procedures. 
Clinical history

Discussion
To our knowledge, this is the first report in which adjunctive CBD treatment promptly accompanied resolution of SRSE not associated with FIRES. The favorable outcome in this patient is especially noteworthy given the considerable risk of morbidity that would have likely accompanied an even longer intensive care unit hospitalization, or the disability that might have accompanied the resection of eloquent cortex. However, as this was not a controlled trial, we must consider other potential-albeit unlikely-mediators of response, including spontaneous resolution of SRSE, a late effect of allopregnanolone, or perhaps elevated serum levels of CLB and NDCLB. Furthermore, to the extent that CBD may have been effective, it is unclear whether response should be attributed to CBD alone, or the combination of CBD with CLB, MDZ, LAC, and/or PB.
With regard to allopregnanolone, the likelihood of late response is small. In those cases in which allopregnanolone has been reported as successful, allopregnanolone enabled successful taper of firstline therapy for status epilepticus (e.g. PTB or MDZ) [13] [14] [15] . In our patient, PTB taper following
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The possibility of interaction-or perhaps synergy-between CBD and CLB is intriguing. The effect of CBD exposure on CLB and NDCLB levels is well-characterized. Given that CBD is a potent inhibitor of CYP3A4 [22] and CYP2C19 [23] -at least in vitro-and that both CLB and NDCLB are substrates of CYP3A4 and CYP2C19 [24] it is not surprising that CLB and NDCLB concentrations rose. However, rather than a symmetric rise in CLB and NSCLB levels, we would have expected isolated NDCLB elevation, or NDCLB rise out of proportion to CLB, as observed in prior reports [25] [26] [27] . Furthermore, it is unclear why CLB and NDCLB levels continued to rise after CBD titration was complete. We suspect that a third-or higher-order drug-drug interaction may have occurred and speculate that dose reduction of PB (a CYP3A4 inducer) might have also yielded higher CLB and NDCLB concentrations. Conversely, CLB exposure may increase serum levels of both CBD and its active metabolite, 7-hydroxycannabidiol, via CYP2D6 and/or UGT inhibition, thus suggesting a bidirectional relationship [28] . From a clinical standpoint, however, it seems unlikely that the supratherapeutic levels of CLB and NDCLB that accompanied CBD treatment are responsible for resolution of SRSE. With the observation that our patient was conscious in spite of long-standing and high doses of MDZ (0.3 mg/kg/hr) and CLB (1 mg/kg/d), we postulate that synaptic GABA A receptors were likely internalized to a large extent, and thus inaccessible targets of CLB and NDCLB at the time CBD was initiated.
Conclusion
Given the paucity of evidence-based therapies for SRSE as well as the prompt and enduring response that accompanied the adjunctive administration of CBD in this patient, CBD should be a consideration in the treatment of SRSE. However, this report does not prove efficacy and pharmacokinetic analysis in the 
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